Liver volume and hepatic adiposity in childhood: relations to body growth and visceral fat.
The sequence of prenatal growth restraint and postnatal catch-up growth may lead to hepato-visceral adiposity, insulin resistance and low-grade inflammation before the onset of puberty. In prepubertal children born appropriate for gestational age (AGA) or small for gestational age (SGA), we assessed potential relationships between the aforementioned sequence and liver volume. The study population consisted of 86 children (41 AGA and 45 SGA with catch-up growth; age (mean±s.e.m.), 8.5±0.1 years), recruited into two prospective longitudinal studies. Anthropometry, endocrine-metabolic variables and inflammatory and hepatic markers were assessed, along with liver volume, hepatic adiposity and abdominal fat partitioning (by magnetic resonance imaging). AGA and SGA children differed in hepato-visceral adiposity, but had similar liver volumes. Boys had larger livers than girls, and higher sex hormone binding globulin and inflammation markers. Liver volume correlated with height Z-score, body mass index Z-score, HOMA-IR (homeostasis model assessment-insulin resistance) and with subcutaneous and visceral fat, but not with birth weight Z-score or with hepatic adiposity. Height, visceral fat, gender and HOMA-IR were major determinants of liver volume, together explaining 61% of its variance. The trajectory from prenatal restraint, via postnatal catch-up, to hepato-visceral adiposity and insulin resistance does not appear to be detectably influenced by prepubertal alterations of liver volume. Further follow-up will disclose the potential role of liver volume in the pubertal segment of this trajectory, and whether the augmented fat content and visceral adiposity in SGA subjects is followed by the development of metabolic syndrome and hepatic dysfunction in adulthood.